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Ozet

Amag: Geriatrik ve geriatrik olmayan yetiskin erkek populasyonundaki lom-
ber ve femur boynu kemik mineral yogunlugu (KMY) degerlerini karsilastir-
may1, her iki yas grubunda bu iki anatomik bolgenin KMY degerleri arasin-
daki korelasyonu, uyumu ve uyumsuzlugu bulmayr amacladik. Gerec ve Yon-
tem: Calismamiza dahil edilen 240 yetiskin erkek, geriatrik (n=126) ve ge-
riatrik olmayan gruplar (n=114) halinde ikiye ayrildi. Lomber vertebralarin
(L1-4) ve sol femur boynunun dual-enerji X-isini absorpsiyometri (DXA) y6n-
temi ile 6lctimleri yapildi. Uyum, minor ve majér uyumsuzluk oranlari belir-
lendi. Bu iki yas grubunun KMY degerleri karsilastirildi. Her iki yas grubun-
daki lomber ve femoral bolgelerin KMY degerleri arasindaki korelasyon he-
saplandi. Bulgular: Geriatrik erkeklerin KMY ortalamalari geriatrik olmayan-
larinkinden anlamli derecede dustiktii (p<0.05). Her iki gruptaki L1-4 ve fe-
mur boynu T-skorlar arasinda anlamli korelasyon mevcuttu (p<0.05). Geri-
atrik erkek grubunda, T-skorlari arasindaki uyum, minér ve majér uyumsuz-
luk sirasiyla %51.6, %42.8 ve %5.6 oraninda bulundu. Geriatrik olmayan er-
kek grubunda, T-skorlari arasindaki uyum, minér ve majoér uyumsuzluk oranla-
ri sirastyla 61.4%, 35.1% and 3.5% bulundu. Tartisma: DXA yéntemi, geriat-
rik ve geriatrik olmayan yetiskin erkeklerin KMY’lerini karsilastirmada yarar-
Ii bulundu. L1-4 ve femur boynu T-skorlari arasindaki korelasyon hem geri-
atrik hem de geriatrik olmayan yetiskin erkeklerde anlamli bulunmus olmak-
la beraber, hastalarin DXA sonuglarini degerlendirirken minér ve major uyum-
suzluklar dikkate alinmalidir.
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Abstract

Aim: We aimed to compare lumbar and femoral neck bone mineral density
(BMD) values of geriatric and non-geriatric adult male populations, to find
the correlation and the rates of concordance-discordance between BMD val-
ues of these two anatomic regions within both age groups. Material and
Method: Two hundred and forty men were recruited and divided into two
groups, geriatric (n=126) and non-geriatric (n=114). Lumbar spine (L1-4) and
left femoral neck BMD were measured using dual-energy x-ray absorptiom-
etry (DXA). Concordance, minor, and major discordance rates were deter-
mined. BMD values of these two age groups were compared. The correlations
between BMD values of lumbar and femoral regions within both age groups
were calculated. Results: The mean BMD of geriatric men was significantly
lower than that of non-geriatric men (p<0.05). The correlation between T-
scores of L1-4 and femoral neck was significant in both groups (p<0.05). In
the geriatric group, the concordance, minor, and major discordance rates of
T-scores were found as 51.6%, 42.8%, and 5.6%, respectively. In the non-
geriatric group, the concordance, minor, and major discordance rates of T-
scores were found as 61.4%, 35.1%, and 3.5%, respectively. Discussion: DXA
was useful in comparing BMD of geriatric and non-geriatric men. Though the
correlation between T-scores of L1-4 and femoral neck was found to be sig-
nificant both in geriatric and non-geriatric men, minor or major discordances
between these regions should be taken into consideration while evaluating
DXA results of the patients.
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Introduction

Osteoporosis is characterized by low bone mass and micro-
architectural deterioration which is responsible for increased
risk of bone fracture [1]. Altough osteoporosis is an important
health problem in men as in women, it can be underestimated
and undertreated [2]. Bone mineral density (BMD) is influenced
by many factors such as ethnicity, gender, age, location, eating
habits, and lifestyle [3]. Individuals of 65 years of age or older
are included in the geriatric age group [4]. It was reported that
the incidence of fractures in men increases particularly after
the age of 75 years [5]. High-density structures at either the
lumbar or femoral neck regions, such as soft tissue calcifica-
tion, metallic objects, contrast media, osteoarthritis, etc., can
result in wrong BMD measurements [6]. In these situations, the
unaffected lumbar or femoral neck region gains the utmost sig-
nificance for determination of osteroporosis. In this cross-sec-
tional study which we performed in a Mediterrenean city (Mer-
sin) of Turkey, we aimed to determine lumbar and femoral neck
BMD values of geriatric and younger adult male populations, to
compare BMD values of these two age groups, and to find the
correlation, concordance, and discordance rates between the
BMD values of these two main anatomic regions within both
age groups.

Material and Method

Patient selection and obtaining patient data

In this prospective study, a total of 257 consecutive male indi-
viduals who did not have major risk factors that might affect
bone mass and who underwent BMD evaluation as a routine
outpatient procedure were recruited from 2010 to 2013. Pa-
tients with internal metallic fixators in their lumbar vertebrae
(n=2), patients with BMD measurements of only the proximal
femoral or lumbar regions (n=6), patients with only total body
BMD measurements (n=3), and pediatric male patients (n=6)
were excluded. The remaining adult males (n=240) were in-
cluded and divided into two groups with respect to their ages.
Those over 65 years of age (n=126) were included in the geriat-
ric male group, while adult males under 65 years of age (n=114)
were included in the non-geriatric male group. In both groups,
patients were not taking any medication affecting bone me-
tabolism (calcium, certain diuretics, estrogens, corticosteroids,
anticonvulsants, vitamin D, heparin, etc.). All of the procedures
were performed according to the World Medical Association
Declaration of Helsinki (revised in 2000, Edinburgh). All the pa-
tients were informed about dual-energy x-ray absorptiometry
(DXA) examination and informed consent was obtained from
them. The mean ages of the geriatric and the non-geriatric
male groups were 72.83+5.19 and 50.4+11.1 years, respec-
tively. Weight, height and age of the patients were recorded at
the time of BMD measurement. Body mass index (BMI) was cal-
culated using the following formula: weight (kg)/height(m)? [7].
According to the mean value of BMI, which was 26.42+5.41 for
the geriatric male group and 28.03+5.32 for the non-geriatric
group, the overall weight status of the patients was determined
as overweight [7].

Bone Mineral Density Measurement
In each patient, the lumbar spine (L1-4) BMD and left femoral

neck BMD were measured by experienced technicians using a
DXA device (Lunar Prodigy Advance; GE Medical Systems-Lu-
nar, Madison, WI, USA). Daily quality control was carried out
by measurement of an approved phantom. L1-4 measurements
were done in the supine position with the legs elevated and
supported below the knees to decrease lumbar lordosis. Femo-
ral neck measurements were also performed in the supine po-
sition and femoral anteversion was corrected by rotating the
foot internally. The BMD of the patients was defined as g/cm?
and evaluated by using T-score (standard deviation of healthy
young-adult mean) [8]. The World Health Organization (WHO)
classification system was used; it defines normal BMD as T-
score = -1.0, osteopenia as T-score between -2.5 and -1, and
osteoporosis as T-score<-2.5 [1, 5, 8]. Concordance was de-
scribed as obtaining lumbar and femoral T-scores that are in
the same range of normal, osteopenic or osteroporotic. Minor
discordance was described as having only one WHO diagnostic
class difference between the lumbar and femoral regions, such
as a normal T-score in one region and an osteopenic score in
the other, or an osteopenic T-score in one region and an osteo-
porotic score in the other. Major discordance was described as
detection of osteoporosis in one region when the other region
was normal [9-11].

Statistical Analysis

The mean, standard deviation, and 95% confidence interval (Cl)
were calculated for all the quantitative variables. The frequen-
cies of the patients with osteoporosis, osteopenia and normal
BMD were expressed as percentages. The student t-test was
used to determine whether there was a statistically significant
difference between the geriatric and non-geriatric groups for
the parameters (BMD, T-scores, BMI, age) measured. Within
each group the Pearson correlation test was used to evaluate
the relationship between T-scores of L1-4 and femoral neck.
Also within each group, the Pearson correlation test was used
to evaluate the relationship between BMI and all BMD mea-
surements of L1-4 and femoral neck. P values < 0.05 were con-
sidered as statistically significant. All analyses were done with
SPSS software (version 16.0: SPSS Inc, Chicago, IL).

Results

The mean BMI and BMD measurements in the geriatric group
were significantly lower than those of the non-geriatric group
(p<0.05) (Table 1). According to T-scores of L1-4, the percent-
age of osteoporosis in the geriatric and non-geriatric groups
was 38% and 11.4%, respectively. According to T-scores of
femoral neck, the percentage of osteoporosis in the geriatric
and non-geriatric groups was 41.3% and 6.2%, respectively
(Table 2a,b). The correlation between T-scores of L1-4 and
femoral neck was significant both in the geriatric (r=0.560,
p=0.000) and the non-geriatric (r=0.535, p=0.000) groups. In
the geriatric group, concordance, minor discordance, and major
discordance of T-scores were detected in 51.6% (n=65/126),
42.8% (n=54/126), and 5.6% (n=7/126) of the patients, respec-
tively. In the non-geriatric group, concordance, minor discor-
dance, and major discordance of T-scores were detected in
61.4% (n=70/114), 35.1% (n=40/114), and 3.5% (n=4/114) of
the patients, respectively. The percentages of the regions that
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Table 1. The mean BMI and BMD measurements with standard deviations in
geriatric and non-geriatric male groups

Table 3. The percentages of the regions which had lower T-scores in minor and
major discordance given for geriatric and non-geriatric male groups.

Minor Discordance

Major Discordance

L1-4 Femoral neck L1-4 Femoral neck
% of regions 44.4% 55.6% 0% 100%
with lower
T-scores (geriatric) (n=24/54) (n=30/54) (n=0/7) (n=7/7)
% of regions 60% 40% 50% 50%
with lower
T-scores (n=24/40) (n=16/40) (n=2/4) (n=2/4)

(non-geriatric)

Table 4. The correlations between BMI and T-scores of L1-4 and femoral neck

in geriatric and non-geriatric male groups.

L1-4 (T-score)

Femoral neck (T-score)

Geriatric male group Non-geriatric P value
(n=126) male group (n=114)

L1-4 (g/cm?) 1.006+0.207 1.124+0.169 P=0.000
(%95 CI: 0.970-1.043) (%95 Cl: 1.093-1.156)

L1-4 (T-score) -1.90+1.59 -0.96+1.31 P=0.000
(%95 Cl: -2.18--1.61) (%95 Cl: -1.21- -0.72)

Femur neck 0.788+0.138 0.937+0.145 P=0.000

(g/cm?) (%95 Cl:0.763-0.812) (%95 Cl: 0.910-0.964)

Femur neck -2.16+1.06 -1.03+1.09 P=0.000

(T-score) (%95 Cl: -2.35- -1.97) (%95 Cl: -1.24- -0.83)

BMI 26.42+5.41 28.03+5.32 P=0.000
(%95 Cl: 25.46-27.37) (%95 Cl: 27.05-29.02)

Age (years) 72.83+5.19 50.4+11.1 P=0.000

*P values <0.05 are considered as statistically significant. BMI: Body mass index

Table 2. The percentages of the patients with normal BMD, osteopenia and
osteoporosis in geriatric and non-geriatric male groups, according to T-scores
of L1-4 (a) and femoral neck (b).

a.

T-score category of L1-4
in geriatric group (%, n)

T-score category of L1-4
in non-geriatric group (%, n)

Normal 24.6% 47.3%

(T-score = -1.0) (n=31/126) (n=54/114)

Osteopenia 37.3% 41.2%

(-1.0 >T-score >-2.5)  (n=47/126) (n=47/114

Osteoporosis 38% 11.4%

(T-score < -2.5 (n=48/126) (n=13/114)

b. T-score  category of T-score category  of
femoral neck in geriatric femoral neck in non-
group (%, n) geriatric group (%, n)

Normal 12.7% 48.2%

(T-score = -1.0) (n=16/126) (n=55/114)

Osteopenia 46% 45.6%

(-1.0 >T-score >-2.5)  (n=58/126) (n=52/114)

Osteoporosis 41.3% 6.2%

(T-score < -2.5) (n=52/126) (n=7/114)

had lower T-scores in minor and major discordance are given in
Table 3 for the geriatric and non-geriatric groups. In both the
geriatric and non-geriatric groups, the correlations between the
BMI and T-scores of L1-4 and femoral neck were statistically
significant (p<0.05) (Table 4).

Discussion

For measuring BMD, today’s most widely used and most precise
technique is DXA, which is a quantitative digital radiography
with a precision of 1-2% [8]. In a study including 3469 patients,
the incidence of vertebral fractures was found to increase two-
fold for every 1 SD decrease in lumbar or femoral neck BMD
values [12]. Femoral neck BMD measurement with DXA was de-
termined as a strong predictor of hip fractures [13]. Diagnosis
of osteoporosis, estimation of fracture risk, and follow-up of
patients under treatment can accurately be done by DXA [1].
As the results of previous studies [14-17] and those of our
study show, aging seems to have a great impact on BMD. In a
large-scale study including 820 elderly men, the risk of multiple
fractures in men older than 75 years was found to be about five
times more than that of men who were between 60-64 years of

BMI of geriatric r=0.459 r=0.290
male group P=0.000 P=0.001
BMI of non-geriatric r=0.285 r=0.236
male group P=0.002 P=0.011

*P values <0.05 are considered as statistically significant. BMI: Body mass index

age [17]. In our study, lumbar and femoral BMD values were sig-
nificantly lower in the geriatric male group. Also, osteoporosis
of the lumbar and femoral regions was detected 3.5 times and
6.7 times more, respectively, in our geriatric group as compared
to our non-geriatric group. In addition to age, BMI is related to
BMD; for example, low BMD associated fractures are closely
related to low BMI [17, 18]. Dogan et al. [19] found a significant
relationship between BMI and femoral BMD measurements in
geriatric men. We also found statistically significant correla-
tions between BMI and T-scores of L1-4 and femoral neck in
both our geriatric and non-geriatric groups. Specifically, our
geriatric group, who had lower mean BMD measurements com-
pared to those of our non-geriatric group, also had lower BMI,
which is consistent with the studies cited above.

Though significant correlations between T-scores of lumbar
vertebrae and femoral neck were demonstrated [20, 21], dis-
cordance between these two regions was also reported in many
studies [9-11, 20-22], as was the case in our study. In their
study with 649 males over 50 years of age, Ozdemir et al. [10]
reported the percentages of concordance, minor discordance,
and major discordance of T-scores as 59.6%, 37.6%, and 2.8%,
respectively. Mounach et al. [22] determined the percentages
of concordance, minor discordance, and major discordance of
T-scores among 608 male participants as 58.3%, 38%, and 3%,
respectively. In their large-scale study with 4188 patients in-
cluding males and females, Moayyeri et al. [11] reported the
percentages of concordance, minor discordance, and major
discordance of T-scores as 58.3%, 38.9%, and 2.7%, respec-
tively. We obtained similar results in both of our study groups.
We detected minor discordance in four of every ten patients
and major discordance in one of every 18-28 patients. Regard-
ing the geriatric men in our study, the percentages of femoral
regions with lower T-scores in patients with minor and ma-
jor discordance were higher than those of non-geriatric men.
This can be explained by the tendency to have both cortical
and trabecular bone loss in aged patients [10, 23]. Spondy-
lotic changes or aortic calcifications in the elderly might also
cause relatively increased lumbar BMD measurements [10].
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Discordance can occur because of physiological reasons, due
to disease processes such as aortic calcification; as a result
of anatomical factors; because of artifacts such as metallic
objects; and/or technical factors such as operator-dependent
variations in the examination technique [9]. In a study includ-
ing 348 postmenopausal women, Singh et al. [24] detected that
lumbar BMD was lower than femoral BMD in patients with dis-
cordance. This finding and our above-mentioned result makes
us consider that not only aging but also male gender might
have contributed to measurement of lower femoral T-scores
in discordant patients. But we think that detailed comparative
studies with larger groups including both genders are needed
to further exhibit the effect of male gender on femoral BMD in
discordant elder patients. As a challenging issue in the diagno-
sis of osteopenia and osteoporosis, the problem of discordance
can be solved by measurement of both lumbar and femoral re-
gions at the same session and by taking the region with lower
T-score into consideration [10]. But when we have to rely on
a single region (i.e. for patients with large internal metallic fix-
ators in lumbar vertebrae, metallic hip prostheses, scoliosis, or
compression fractures of vertebrae, etc.), being aware of the
significant correlation between T-scores of lumbar vertebrae
and femoral neck will help us in assessing the status of the site
that is unavailable for BMD measurement. On the other hand,
though the percentage of major discordance is relatively low as
reported in previous studies and in our study, we should also be
careful not to make a false negative diagnosis in a patient with
regional osteoporosis at the site that is unavailable for optimal
BMD measurements, as mentioned above.

Our study has some limitations. We could not use fracture risk
assessment tool (FRAX), an algorithm that has recently been
introduced to assess fracture risk by giving the 10-year prob-
ability of hip fracture and major osteoporotic fracture, and that
has successfully been used by Giiltekin et al. [25] in postmeno-
pausal Turkish women. In our study we excluded patients with
metallic internal fixators, but we could not exclude patients with
spondylosis, scoliosis, coxarthrosis and/or aortic calcifications
because we could not obtain plain radiographs or computed
tomography images of the patients. This might have contrib-
uted to T-score discordance in some patients. Though we used
a standardized BMD measurement technique, involvement of
different DXA technicians during the study period might have
caused operator-dependent T-score discordance in some BMD
measurements. We also could not compare our results with
those of females within similar age groups to assess the effect
of gender on concordance and discordance of T-scores.

In conclusion, using DXA we demonstrated that the geriatric
male population had decreased BMD and an increased rate of
osteoporosis as compared to the non-geriatric male population.
Though the correlation between T-scores of L1-4 and femoral
neck was significant both in geriatric and non-geriatric men, we
also detected either minor or major discordance in a consider-
able number of patients; this should be taken into consideration
during evaluation of DXA results.
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